Introduction
This paper has two goals. First, we seek to understand the foreign currency exposures of Switzerland. In turn, in the spirit of Bénétrix et al (2015) , we calculate the associated currency-induced valuations effects in the Swiss net international investment position over 2002 -2012 , from the other side, we wish to explore the Swiss Franc exposures of the rest of the world. For a 116 country sample, we quantify gross and net holdings of Swiss Francs and explore the country characteristics that correlate with the cross-country variation in Swiss Franc positions. To this end, we exploit the database on international currency exposures reported in Bénétrix et al (2015) .
1 Estimates of international currency positions are constructed by combining a wide range of datasets in order to extract estimates for the currency of denomination of foreign assets, foreign liabilities and their main subcomponents.
We report that Switzerland has become increasingly long in foreign currencies. Moreover, we quantify the adverse valuation impact generated by the appreciation of the Swiss Franc in recent years and find that this is large relative to GDP, given the outsized scale of the Swiss international balance sheet. The examination of the Swiss Franc positions held by other countries reveals that advanced economies exhibit a long position in Swiss
Francs for the whole international balance sheet and a short position for debt. After the crisis, the overall long position became less positive and the debt short position became less negative. The average exposure across emerging and developing countries was a long position in the whole international balance sheet and also in the debt subcomponent. In contrast to the advanced group, these long positions became more positive after the crisis.
Our study of the determinants of cross-country exposures to the Swiss Franc produced several findings. In general, most of the action takes place in advanced economies. For these countries, exposures to other foreign currencies, international financial integration, imports, the covariance of GDP growth and exchange rate appreciations, exchange rate volatility, capital controls and country size matter for their aggregate Swiss Franc exposure. For the other samples, we also find a selection of covariates that are individually relevant from statistical point of view. Among them, the Swiss Franc position positively covaries with inflation volatility and negatively with exchange rate pegs. However, our empirical specifications are unable to explain more that 10 percent of the overall variation in Swiss Franc exposures for these samples. By contrast, specifications focusing on the Swiss Franc exposures in the debt category are more successful.
This paper relates to a growing literature on the role of the Swiss Franc in international balance sheets and international financial flows. Recent contributions include Auer (2015) , Auer and Tille (2015) , Habib and Sracca (2013) and focusing on the safe heaven role of securities denominated in Swiss Francs or issued in Switzerland after the outbreak of the global financial crisis. This research reports that parties outside
Switzerland substantially increased their assets in Swiss accounts and their exposure to Swiss Franc denominated bonds after mid-2011. In addition, it provides evidence showing that the bulk of the capital flows to Switzerland were bank flows and to a lesser extend Swiss residents reducing their purchases of foreign debt securities. As per the currency dimension, this literature shows that Swiss securities denominated in Swiss Francs were preferred by investors to international securities denominated in that currency. Recent papers looking at other dimensions of international capital flows from and to Switzerland include the work of Grisse and Nitschka (2015) and Yesin (2015) . While the former focus on the predicted power of net foreign asset positions on exchange rate dynamics the latter documents the significant change in capital flows volatility after the crisis. Earlier contributions to this literature include Kugler and Weder (2004 , 2005 , 2009 ).
The structure of the paper is the following. Section 2 describes the data and the approach to estimating international currency exposures. Section 3 describes Swiss currency exposures vis-à-vis all currencies for selected years and decomposes these into several subcomponents. Then, valuation effects associated with these exposures are reported. Section 4 describes the cross-country exposures to the Swiss Franc and compares it with exposures to other foreign currencies. This section also studies the determinants of exposures to the Swiss Franc in advanced and emerging/developing conutries. Finally, Section 5 concludes.
International Currency Exposures
This section describes the method to estimate international currency exposures. These estimates are based on the techniques developed by Lane and Shambaugh (2010a) and Bénétrix et al (2015) that construct estimates of international foreign currency positionsby drawing on a range of datasets and inferential techniques. The method follows a two-step process in which the currency composition within individual investment categories are first calculated, before obtaining aggregate exposures by weighting across categories in line with their shares in the international balance sheet.
For equity-type assets, this approach asserts that currency exposures track geographic exposures.
2 Information on the geographical patterns in foreign equity assets can be obtained from the IMF's Coordinated Portfolio Investment Survey (CPIS) for portfolio equity assets, with the IMF's Coordinated Direct Investment Survey (CDIS) and the UNCTAD bilateral FDI database providing similar data for FDI holdings. The CPIS dataset also provides the geographical pattern in portfolio debt assets, while the BIS locational banking statistics contain information on the geography of bank-type debt assets.
3 Since debt issuers in a given country can issue in foreign currencies as well as in domestic currency, the geographical data is combined with country-level and BIS data on the currency denomination of debt instruments to work out the currency exposures in cross-border debt positions. Finally, estimates of the currency composition of official reserve assets are calculated through a combination of national data sources, COFER data and the implementation of the empirical model developed by Eichengreen and Mathieson (2000) .
In the second step, the currency composition data for each category within foreign assets and foreign liabilities are combined to create aggregate weights, using the External Wealth of Nations dataset on the composition of international balance sheets (Lane and Milesi-Ferretti 2007) .
The currency weights are given by the formulae Accordingly, the aggregate weights are a function of the weights for currency j in period t for a particular k asset-class of country i's assets or liabilities, and the weights across
It is possible to define aggregate net financial weights
where s
are the shares of foreign assets and foreign liabilities in total cross-border holdings. These weights indicate the direction of the valuation impact of a movement in currency j. If the net foreign asset position is zero, this reduces to simply subtracting the liability weights from the asset weights.
In turn, the quantitative exposure of country i to a shift in the bilateral exchange rate between i and j can be simply written as
where IF I it is equal to assets plus liabilities as a percentage of GDP, or the total size of the external balance sheet scaled by GDP, such that the valuation impact can be written
where %∆E ijt is the percentage change in the bilateral exchange rate in period t.
In terms of aggregation across all bilateral currency pairs, it is helpful to define assetand liability-weighted currency indices
In turn, the aggregate net financial index can be written as
and the aggregate impact of currency-based valuation effects can be equivalently written
or
By way of illustration, if 20 percent of a country's assets are in U.S. dollars and 30 percent of its liabilities are in dollars in a given year, and the country has a balanced NFA position (that is, assets equal liabilities), then the ω is −10 percent. Thus a 10 percent depreciation of its currency against the dollar (holding fixed all other bilateral exchange rates) would generate a one percent of GDP wealth loss.
Swiss Currency Exposures and Valuation Effects
Using the framework described above, we turn to the study of Switzerland's foreign currency exposures for selected years in the 2002-2012 period. The reasons for focusing on this period are: (i) it contains estimates for currency composition with the highest quality, as data from sources such as the CPIS are available from 2001; (ii) it accounts for the increase in international financial integration following the launch of the euro; and (iii) it contains a sufficiently long tranquil period as well as the recent crisis.
We define the aggregate foreign currency exposure at the end of period t by
where ω A it is the share of foreign assets denominated in foreign currencies, s of −1 corresponds to a country that has zero foreign-currency foreign assets and only foreign-currency foreign liabilities, whereas +1 corresponds to a country that has only foreign-currency foreign assets and only domestic-currency foreign liabilities. In turn, the scale of the aggregate foreign currency exposure is given by In addition, it reports a decomposition of F XAGG between the net currency exposures embedded in the foreign asset position and foreign liability positions (each scaled by total foreign assets plus liabilities), plus the net foreign liability position in Swiss Francs. These items are reported in rows (1), (2) and (3), respectively.
Furthermore, Table 1 also reports a decomposition of the net foreign asset position into the non-reserve net position and the reserve position in rows (4) and (5), respectively.
Moreover, the net foreign liability position in Swiss Francs, reported in row (3), is decomposed into portfolio equity and FDI liabilities in row (6), debt liabilities in Swiss Francs in row (7), and non-reserve foreign assets denominated in Swiss Francs, in row (8).
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Finally, we also report the N ET F X index as defined in equation (10) Next we look at a subcomponent of the previous exposures and focus on the debt-only component. Table 3 reports these statistics and the same country groups as before. We 7 This indicates that the small change in the correlation coefficient in the overall sample from a small and positive correlation to a small and negative correlation was explained by the change in sign in the correlation for emerging and developing countries and the fall in the positive correlation coefficient in advanced economies.
Beyond the analysis of the unconditional correlation between these exposures, it is useful to take a closer look at the countries that hold a long position in Swiss Francs and a short position in other currencies. These countries are reported in Figure 5 for the same years as before. Almost all countries with this exposure profile are emerging or developing economies and their quantity represents 24-41 percent of all countries, depending on the year. This is in line with the previous finding that this country group exhibits a mild negative correlation for these currency exposures. 
Covariates of Country Exposures to the Swiss Franc
This section studies the determinants of exposures to the Swiss Franc. As shown in Table   1 , it is possible to compute a number of key covariates for aggregate foreign exposures.
The aggregate net international investment position and the net liability position in domestic currencies are key covariates of the net foreign currency position. For a given net international investment position, the distribution of the non-reserve position is especially influential (in particular, the shares of portfolio equity and FDI in foreign liabilities). The level of reserves is also important in the variance decomposition of the F XAGG positions.
In terms of the fundamental factors that covary with foreign currency positions, Lane and Shambaugh (2010b) and Bénétrix et al (2015) show that international trade, risk characteristics and institutional factors are associated with the cross-country variation of aggregate foreign exposures. Here, we adapt the empirical approach to study the crosscountry variation of bilateral exposures to the Swiss Franc. To this end, we estimate equation (11),
where F XAGG
CHF it
measures the degree of exposure to the Swiss Franc and F XAGG
OT H it
is the exposure to other foreign currencies. 9 As shown in the previous section, the unconditional correlation between the exposure to the Swiss Franc and to other currencies is small for the full sample and for emerging and developing economies. However, these indices are positively correlated in advanced countries. Thus, we include this indicator as a control variable, so that our focus is on how the other regressors covary with the relative importance of Swiss Francs compared to other currencies in the international balance sheet.
role of changes in the currency weights or in the scale of the international balance sheet. 9 These two indicators are defined in equation (2).
In addition to the currency dimension of the international investment portfolio, we include an index to account for its size (IF I it ). This is the de-facto international financial integration indicator defined in Lane and Milesi-Ferretti (2007) as the sum of total foreign assets plus total foreign liabilities scaled by GDP.
In relation to other covariates, TRADE it is a vector that includes exports and imports to and from Switzerland. We add this to account for the fact bilateral financial positions are highly correlated with bilateral trade.
10
Moreover, we include different volatility measures in vector VOL it . These are real GDP and inflation volatility to account for the effect of domestic instability and uncertainty, and bilateral exchange rate volatility to account for exchange rate risk. Furthermore, we add the covariance between the change in domestic wealth, proxied by real GDP per capita, and the exchange rate appreciation vis-à-vis the Swiss Franc (COV it ) as a possible factor determining long or short positions.
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Taking into account that investors may engage in carry trade activities that could determine the extent of exposures to the Swiss Franc, we include interest rate differentials for long term bonds (IDIF F it ) as an additional explanatory variable.
12
Since institutional and policy factors may alter the desired optimal currency exposure and/or restrict the ability to attain its desired level, we add indicators for exchange rate peggers, capital controls, quality of institutions and EMU membership in vector Z it .
GDP

P C it
is the level of GDP per capita and it is included since many of the characteristics listed above are plausibly correlated with the level of development. SIZE it is country size measured with the logarithm of population. This is included as a general control variable, following the empirical evidence in Lane and Milesi-Ferretti (2000) and Eichengreen et 10 Several papers exploit this strong correlation to generate estimates of bilateral financial positions. Examples of these works are Lane and Shambaugh (2010b) or Bénétrix, Lane and Shambaugh (2015) among others.
11 These variance and covariance measures are calculated for the log changes of each variable using a fifteen-year window. For instance, in year 1996 these statistics are computed using data for the period 1981-1995. 12 It is well know that in the years preceding the crisis a common strategy was to raise funding in low-yield currencies such as the Japanese Yen or the Swiss Franc and take long positions backed by high interest rate currencies such as the Australian or New Zealand dollars.
al (2003) showing that larger countries are better able to issue liabilities in domestic currency.
We estimate this equation by pooling data for the years 1996, 2000, 2004, 2007 and 2012 . We follow this approach, instead of including all years, to avoid potential problems that could be created by variables with high serial correlation. In addition, we want to minimize the impact of using regressors, such as the volatilities and covariances that are based on period windows that overlap with each other. Finally, there is also a data availability limitation, since the World Bank institutional quality indicators are only available in even years. Table 4 reports the point estimates of the coefficients in equation (11) for five alternative country samples using F XAGG
Aggregate Exposures
CHF it
as the dependent variable. First, we take all 116 countries together. Then, we split this in four alternative subsamples. Column (2) reports the results for a sample of 61 higher-income countries.
13 Columns (3) and (4) Table 4 shows that all the covariates described above explain less than 10 percent of the overall cross country variation in the aggregate Swiss Franc exposure in almost all samples. The exception is the model for the advanced economies with 57 percent of the overall variation being explained by the included regressors.
In terms of the non-significance of the individual explanatory variables we find that In terms of the covariance and risk measures, we find that a positive comovement between exchange rate depreciations vis-à-vis the Swiss Franc and slowdowns in GDP growth is relevant for the aggregate exposure in advanced countries. Since these are associated with long positions, they imply that exchange rate-induced valuation effects stabilise internal imbalances. More precisely, these countries will benefit from positive valuation effects associated with their positions denominated in Swiss Francs when GDP growth slows down and the exchange rate depreciates.
In terms of the risk measures proxied by the volatility indicators, we find that more volatility in bilateral exchange rates is associated with shorter positions in Swiss Francs in the advanced sample. 15 Volatility measures included to account for domestic instability 14 This positive link also emerges as statistically significant in the specification including all countries. However, since this coefficient is statistically zero in all the other samples, we interpret this results as being driven by the positive correlation exhibited in advanced countries. In line with this, the size of this coefficient in the full sample is smaller than in the advanced group.
15 This effect also emerges in the high-quality sample including all advanced countries.
and uncertainty are relevant in the other country samples. In particular, we find that inflation volatility is positively associated with long positions in emerging plus developing as well as in the the high-quality and full samples. Domestic uncertainty proxied by GDP volatility, on the contrary, is insignificant across the board. This suggests that the uncertainty associated with prices plays a more important role for the determination of exposures than the uncertainty in relation to economic growth. In line with this, Table 4 shows that the exchange rate regime is relevant for Swiss Franc exposures in most country samples.
To account for the potential role of carry-trade activities in driving exposures to the Swiss Franc we also include the interest rate gap between Switzerland and the country in question. Table 4 shows that this variable is insignificant three country samples. The exceptions are the emerging plus developing and the full groups, where this variable is negative and statistically significant. To further check the robustness of this finding we also experimented with models including the change in the bilateral exchange rate as additional explanatory variable. 16 Here, we find that the positive coefficient in the advanced sample becomes statistically significant and that the negative sign and significance of the coefficients in emerging plus developing and full samples do not change. In addition, we estimated a specification including the interaction term between the interest rate differential and the exchange rate with a dummy variable for 2012 to account for the impact of the recent global financial crisis. Here, we find that the interest rate coefficient in the pre-crisis years is positive but statistically zero in advanced, and negative and statistically significant in emerging plus developing and in the full samples. For the years after the crisis we find that the sign of the interest rate gap is positive in all samples and statistically significant in the high-quality and full samples only. Overall, these exercises show that once we condition for all the factors described above and also for the recent crisis, there is not a clear link between interest rate differentials and aggregate exposures to the Swiss Franc.
16 These regression models are not included to save space. However, they are available upon request.
In relation to the institutional factors, we do not find strong evidence of institutions being relevant for aggregate exposures. The quality of institutions is relevant only for the emerging plus developing sample meaning that stronger institutions are associated with longer positions. However, this effect vanishes when this sample is restricted to its high-income subsample. In terms of the role of capital controls, Table 4 shows that this is important and negatively associated with aggregate short Swiss Franc positions in advanced economies only. Finally, country size appears to be positively related with long positions in Swiss Francs in the advanced and in the full samples.
Debt-Related Exposures
Next, we put the focus on the debt subcomponent of the international investment portfolio which means that we exclude exposures in portfolio equity, foreign direct investment and foreign exchange reserves from the analysis. As before, we add the exposure to other foreign currencies as explanatory variable as well as an indicator for the extent of international financial integration. The latter is now defined as the sum of foreign debt assets plus foreign debt liabilities scaled by GDP. Table 5 reports the same set of regressions and country splits discussed before. It shows that the same set of regressors are able to explain a larger fraction of the variation in debt exposures in all samples.
Among the patterns that emerge in this specification there is importance of exposures to other currencies for both high quality samples. In relation to the role of international financial integration this table shows that this is associated with long positions in advanced, high-quality and full samples. As before, the trade channel is important with imports being associated with short positions in the advanced and high-quality samples.
However, exports are now significantly associated with short positions in the latter.
As before, Swiss Franc exposures play a stabilizing role for internal imbalances as a positive covariance between GDP growth and the exchange rate is associated with long positions. This implies that slowdowns in the GDP growth in advanced economies with their currency depreciating vis-à-vis the Swiss franc face capital gains in their net debt position denominated in the Swiss currency.
In relation to the risk measures, only few variables are statistically significant. These are the GDP volatility for the high quality sample and the exchange rate volatility for advanced. In contrast to the previous models, inflation volatility is not associated Swiss Franc exposures.
In relation to the role of carry trade activities, measured by interest rate differentials, this model gives evidence of a statistically significant link. More precisely, these are negative for all samples with the exception of advanced economies. In line with the previous strategy, we also estimated models including exchange rates and interaction terms with a crisis dummy. The former yields results with are in line with those reported in Table 5 , with the exception of the advanced sample which shows a larger coefficient that is statistically significant. Therefore, if carry trade plays a role for these exposures, it does it for the debt component in advanced countries. Interestingly enough, the coefficients in all the other samples have the opposite sign.
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Debt exposures are also sensitive to exchange rate regimes. Peggers tend to be shorter in Swiss Francs in all samples with the exception of emerging plus developing.
In contrast to the aggregate exposure, better institutions are associated with short positions in the emerging plus developing, high-quality and full samples, while capital controls are associated with positive debt exposures in advanced economies only. EMU membership is now a relevant factor contributing to long positions in emerging plus developing countries. 18 GDP per capita and country size negatively relate to long positions in high-quality emerging plus developing. Country size also presents a negative coefficient in emerging plus developing, high-quality and full samples. However, this is positively 17 As before, we also estimated models including interaction terms for the interest rate differential and exchange rates with a crisis dummy variable and found that this specification does not yield statistically significant individual effects in the advanced sample. For emerging plus developing and and high quality emerging plus developing the crisis period is not associated with a change on the impact of these variables. For the high quality and full samples, however, the interest rate differential is positive and statistically significant after the crisis. 18 The following euro area countries are included in the emerging/developing sample: Estonia, Slovak Republic and Slovenia associated with long debt positions in Swiss Fran in advanced countries.
In summary, models estimated for the debt component are more successful that those looking at the aggregate exposure in terms of the overall variation explained by our set of covariates. In terns of the country splits, we find that most of the action takes place in advanced economies.
Conclusions
This paper makes two contributions. First, we report the international currency exposures embedded in the Swiss international investment position. We show that Switzerland became increasingly long in foreign currencies over 2002-2012, which is consistent with the thirst by foreign investors for Swiss Franc assets (among other contributory factors).
In addition, we exploit the estimated international currency exposures to quantify the adverse valuation impact generated by the appreciation of the Swiss Franc in recent years: this has been large relative to GDP, given the outsized scale of the Swiss international balance sheet.
Second, we examine the Swiss Franc positions held by a sample of 116 countries. We investigate the covariates of the cross-country and cross-time variation in these positions.
We find that the average exposure across advanced economies was a long position in Swiss Francs for the aggregate international balance sheet and but a short net position in the debt category. After the crisis, these positions were compressed: the overall long position became less positive and the debt short position became less negative. The average exposure across emerging and developing countries was a long position both in the aggregate international balance sheet and in the debt subcomponent. In contrast to the advanced group, these long positions became more positive after the crisis. In terms of the relation between exposures to the Swiss Franc and exposures to other foreign currencies, we find evidence of positive correlation in advanced economies. However, this correlation was low in emerging and developing countries.
In terms of the research agenda, the empirical approach in this paper could be applied to other major currencies. In addition, in relation to the Swiss Franc, it would be interesting to study the impact on international balance sheets of the January 2015 step revaluation of the Swiss Franc against the euro. We defer these questions to future research.
Data Appendix Country List
• Advanced countries (22) 
Data and Sources
The data to compute currency exposures are taken from Bénétrix, Lane and Shambaugh (2015) , which is an updated and extended version of the original data in Lane and Shambaugh (2010a) . The data sources for the variables in Tables 4 and 5 (Lane and Milesi-Ferretti 2007) . The source for stock market returns is MSCi Barra and national sources, while long term interest rates are taken from IMF's International Financial Statistics (IFS) data base and from national sources. Exchange rate regime data (peg and no peg) are from Klein and Shambaugh (2008 (1) F XAGG 0.29 0.28 0.37
0.14 0.11 0.14 (3) F XAGG 0 0.14 0.17 0.23
0.13 0.10 0.07
0.02 0.01 0.07
0.07 0.06 0.07 (9) N ET F X 2.63 3.38 3.74 (10) F XDEBT 0.15 0.11 0.22
Note: F XAGG is the aggregate foreign exposure defined in equation (9), (A − L) is the net foreign asset position. A are total foreign assets and L are foreing liabilities. Row (2)=(4)+(5). F XAGG 0 is the net foreign liability position in domestic currency and (3)=(6)+ (7) (10) and measures the quantitative exposure to a uniform shift in the value of the domestic currency against all foreign currencies. F XDEBT is a measure of foreign currency exposure analogous to F XAGG but for debt only. Note: Statistics computed using a sample of 21 advanced economies and 95 emerging and developing countries. F XDEBT CHF is analogous to equation (2) while N ET F XDEBT CHF is analogous to equation (3) with the difference that these are based on foreign debt only. is the standard deviation of year-on-year GDP growth; Vol(π) is the standard deviation of month-on-month CPI inflation;
Vol(E) is the standard deviation of month-on-month change in the bilateral nominal exchange; Cov(GDP,E) is the covariance between GDP growth and NEER change (All measures of volatilities and covariance are computed using a 15-year window.); IDIFF is the difference between the long term interest rates in Switzerland and the country in question; Peg is a dummy variable that takes value 1 for countries with either peg or soft pegs as defined by Shambaugh (2004) ; Capital controls are the Chinn-Ito's Capital Account Openness Index multiplied by -1; Institutions refers to World Bank Governance Indicators estimates; EMU is a dummy variable for EMU member countries; GDP P C is GDP per capita in log levels. Size is the logarithm of population. Finally, Year 1996 , 2000 , 2004 , 2007 are year dummy variables. 
